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BEST AVAILABLE IMAGES 



Defective iinageis Within this document are accurate f ^reseritationS of 
the original documents submitted by the applicant 

Defects in the iinages may include (but are not limited to): 

BLACK BORDERS 

• TE?£T CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERt BLACK AND WHITE DARK PHOTOS 

• ORAY SCALE DOCUMENTS 



please do not report the images to the 
Image Problem Mailbox. 
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'SUBCLASS 



CURE CYCLE 
GLASS FIBER 



|260°F±10°F| 




HOLD 90 MIN.±5 MIN. 
TEMP. BASED ON LAGGING 
THERMOCOUPLE 

COOL DOWN 5'F/MIN.MAX. 
HEAT-UP 3T/MIN. 

-BELOW 140T RELEASE PRESSURE 
AND REMOVE PART 



TIME * 

-22 INCHES Hg VACUUM MINIMUM TO VACUUM BAG 

-APPLY 45 ± 5 psi TO AUTOCLAVE, VENT VACUUM 
WHEN PRESSURE IS 20 psi 



FIG. 4A 



CURE CYCLE 
CARBON FIBER 




|350'F±10°F| 




HOLD 120 MIN. ±5 MIN. 
TEMP. BASED ON LAGGING 
THERMOCOUPLE 

COOL DOWN 5'F/MIN. MAX. 



HEAT-UP 3T/MIN. 



-BELOW 140"F RELEASE PRESSURE 
AND REMOVE PART 



22 INCHES Hg VACUUM MINIMUM TO VACUUM BAG 

APPLY 45 ± 5 psi TO AUTOCLAVE, VENT VACUUM 
WHEN PRESSURE IS 20 psi 



FIG. 4B 




FIG. 5 



TYPICAL SILANE COUPLING AGENT 
A-SI-R-B 

A - HYDROLYZABLE FUNCTION 

Si - SILICON ATOM 

R - ALKYL BRIDGING GROUP 

B - ORGANOFUNCTIONAL GROUP 

A 

CH 2 CHCH20CH2CH 2 Si(OCH3)3 

\ / \ _/ \ / 

BRA 



FIG. 6 



COUPLING AGENT CHEMISTRY 

H 2 0/MeOH 



R'CH 2 CH 2 CH 2 Si(OCH3)3 



HYDROLYSIS 
SUBSTRATE-OH 



R'CH 9 CH 9 CH 9 Si(OH)o 

CONDENSATION 

SUBSTRATE-0-Si(OH) 2 -CH 2 CH 2 CH 2 R' 



R'= REACTIVE ORGANIC GROUP 
SUBSTRATE= GLASS FABRIC 



HO 



FIG. 7 



TYPICAL SILANE COUPLING AGENT 



OH 



MINERAL // OSiCH2CH20CH2CHCH2 

SURFACE / / Ku FREE HYDROXYLS AVAILABLE 

u " O FOR BONDING TO MINERAL 

-UH /\ SURFACE OR CHAIN EXTENSION 

OSiCH2CH20CH2CHCH2 




A 



o 



A 



OSiCH2CH20CH2CHCH2 

BONDS MAY FORM BETWEEN 

Q / / " INDIVIDUAL FILAMENTS 

1 ' OR AT SURFACE BETWEEN 

FIBER YARNS 




FIG. 8 



FINISH DEPOSITS ON FIBERGLASS STRAND 



FILAMENT 
AXIS 




HEAVIER FINISH DEPOSITS 
ARE IN CAPILLARY SPACES 
PARALLEL TO THE FILAMENT 
AXIS AT THE INTERSECTION 
OF THE FILAMENTS 

APPLICATION OF SILANES TO 
FIBERGLASS AND SUBSEQUENT 
HEAT TREATMENT RESULTS IN 
A BUILDUP OF SILANE POLYMER 
IN THE CAPILLARIES BETWEEN 
INDIVIDUAL FILAMENTS 

CAPILLARY SPACES WHERE 
INTERFILAMENT BONDING 
OCCURS ON SURFACE OF 
FILAMENTS BONDING 
FIBERS TOGETHER AND 
INCREASING STIFFNESS 



FIG. 9 
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